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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a three- 
dimensional semiconductor element or the like capable 
of detecting the detailed information within an ink tank 
of each color in real time and performing a two-way 
communication for the information with an external ink 
jet recording device. 

SOLUTION: This ink jet recording device 600 comprises 
a liquid discharge head (not shown) for discharging an ink j 
drop for printing and a carriage 607 for loading the color 
ink tank 500 for each color retaining the liquid supplied 
to the liquid discharge head. As the ink tank 500, tanks 
of four colors (B, C, M and Y) are loaded. A three- 
dimensional semiconductor element 11 having a 
communication function having a different responding 
condition is arranged on each of the ink tanks so as to 
be communicatable with the communication circuit 1 50 
of the ink jet recording device 600 arranged out of the 
ink tanks 500. The three-dimensional semiconductor 
element 1 1 is constituted so as to be communicatable 
by the resonance by electromagnetic induction of a resonance circuit 102. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An energy conversion [ reception-cum-] means to receive the signal of an 
electromagnetic wave by non-contact from the exterior, and to transform the electromagnetic 
wave into power by electromagnetic induction, An information acquisition means by which 
external environmental information comes to hand, and an information storage means to 
accumulate the information for comparing with the acquisition information by said information 
acquisition means, When the signal of the electromagnetic wave received with said energy 
conversion [ reception-cum-] means fulfills predetermined response conditions, the acquisition 
information by said information acquisition means is compared with the information accumulated 
in said information storage means corresponding to this, it has a decision means to judge the 
need for signal transduction, and a signal transduction means to display or transmit the 
acquisition information by said information acquisition means to the exterior when it is judged 
with said decision means that signal transduction is required. Said information acquisition means, 
said information storage means, said decision means, and said means of signal transduction are a 
solid form semiconductor device which operates with the power changed with said energy 
conversion [ reception-cum-] means. 

[Claim 2] Said response conditions are a solid form semiconductor device according to claim 1 
which is an electromagnetic-induction frequency. 

[Claim 3] Said response conditions are a solid form semiconductor device according to claim 1 
which is a communications protocol. 

[Claim 4] Said means of signal transduction is a solid form semiconductor device according to 
claim 1 changed into the field, the light the form, the color, electric wave, or sound which is the 
energy for displaying the power changed by said energy conversion [ reception-cum-] means to 
said exterior, or transmitting information. 

[Claim 5] Said energy conversion [ reception-cum-] means is a solid form semiconductor device 
according to claim 1 which has the conductor coil and oscillator circuit which generate power by 
electromagnetic induction between external resonance circuits. 

[Claim 6] Said conductor coil is a solid form semiconductor device according to claim 5 currently 
formed so that it may coil around the outside surface of a solid form semiconductor device. 
[Claim 7] A solid form semiconductor device given in either of claims 1-6 which have the 
cavernous section for floating by the position in a liquid front face or liquid. 
[Claim 8] The solid form semiconductor device according to claim 7 which carries out the stable 
splash without rotating in the liquid with which the center of gravity of the solid form 
semiconductor device which floats in liquid locates and floats below the core of the component 
concerned. 

[Claim 9] The solid form semiconductor device according to claim 8 which always has the 
metacenter of a solid form semiconductor device in the upper part from the center of gravity of 
this solid form semiconductor device. 

[Claim 10] The ink tank by which at least one solid form semiconductor device of a publication 
was allotted to either of claims 1-9. 

[Claim 11] The ink tank according to claim 10 from which the response conditions of said solid 
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form semiconductor device differ in the ink in a tank. 

[Claim 12] The ink tank according to claim 1 1 from which the response conditions of said solid 
form semiconductor device differ by the color of the ink in a tank. 

[Claim 13] The ink tank according to claim 11 from which the response conditions of said solid 
form semiconductor device differ with the color-material concentration of the ink in a tank 
[Claim 14] The ink tank according to claim 1 1 from which the response conditions of said solid 
form semiconductor device differ by the physical properties of the ink in a tank. 
[Claim 15] The ink jet recording device carrying two or more ink tanks according to claim 1 1. 
[Claim 16] The ink jet recording device according to claim 15 which has the means of 
communications which transmits and receives the solid form semiconductor device and 
electromagnetic wave in each ink tank. 

[Claim 17] Said means of communications is an ink jet recording device according to claim 16 
which has the resonance circuit which sends an electromagnetic wave. 

[Claim 18] Two or more liquid containers which are the communication system using a solid form 
semiconductor device, and allotted said solid form semiconductor device into each, The 
oscillator circuit which has the conductor coil formed in said each solid form semiconductor 
device, A signal transduction means to transmit information to the exterior when an information 
acquisition means by which the information in said container comes to hand, a receiving means 
to receive a signal from the exterior, and predetermined response conditions are fulfilled, 
Communication system equipped with the external means of communications which performs 
two-way communication with the external resonance circuit for being installed out of said two or 
more liquid containers, and generating power by electromagnetic induction between the oscillator 
circuits of said solid form semiconductor device, and said receiving means and said means of 
signal transduction of said solid form semiconductor device. 

[Claim 19] Said response conditions are communication system according to claim 18 which 
changes with each containers. 

[Claim 20] Said response conditions are communication system according to claim 1 9 which is 
an electromagnetic-induction frequency. 

[Claim 21] Said response conditions are communication system according to claim 19 which is a 
communications protocol. 

[Claim 22] Communication system given in any 1 term of claims 18-21 which carry out the 
stable splash without rotating in the liquid with which the center of gravity of the solid form 
semiconductor device which floats in liquid locates and floats below the core of the component 
concerned. 

[Claim 23] Communication system according to claim 22 which always has the metacenter of a 
solid form semiconductor device in the upper part from the center of gravity of this solid form 
semiconductor device. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention detects surrounding environmental information and relates 
to the semiconductor device which has the function which transmits and displays the information 
on the exterior. 

[0002] Moreover, this invention detects the information in the ink tank of each color (for 
example, ink residue), and relates to ink jet recording devices, such as a facsimile printer, a 
copying machine, etc. which carries the ink tank equipped with the equipment displayed and 
transmitted to the exterior, and this equipment, and this ink tank removable. 
[0003] 

[Description of the Prior Art] Making ink inject conventionally from two or more injection nozzles 
prepared in the recording head, in the ink jet recording device it was made to print an image in a 
form by the dot pattern, he forms the ink tank which held the ink for record, and is trying to 
supply the ink of the ink tank to a recording head through an ink supply way by moving the 
carriage which carried the recording head in the printing direction, then — if practical use is 
presented with the ink residue detection equipment which detected the residue of the ink of the 
ink tank — being also alike — many things are proposed. 

[0004] For example, according to JP,6-143607,A, the floatage object 703 with which two 
electrodes (one pair) 702 were arranged by the inner surface by the side of the bottom of the ink 
tank 701 with which non-conductive ink is filled as shown in drawing 17 , and the electrode 702 
and the electrode 704 in an opposite location were arranged into the ink in the ink tank 701 is 
floating. If two electrodes 702 are connected to the detection section (un-illustrating) which 
detects the switch-on of two electrodes, respectively and the switch-on of two electrodes is 
detected, the ink residue error which shows that there is no ink in the ink tank 701 is emitted, 
and stopping actuation of the ink jet recording head 705 is indicated. 

[0005] Moreover, as shown in drawing 18 , while the lower part is formed in the shape of a funnel 
toward a base according to ****** No. 2947245, two conductors 801 ,802 are formed in a base 
and the ink cartridge 805 for ink jet printers of a configuration of that the metal ball 804 with 
specific gravity smaller than ink 803 is installed in the interior is indicated. With such a 
configuration, if ink 803 is consumed and it decreases, the oil level of ink 803 will fall. In 
connection with it, the location of the metal ball 804 which is floating on the front face of ink 803 
fails. If the oil level of ink 803 falls to the location of the base of an ink cartridge housing, the 
metal ball 804 will touch two conductors 801,802. Then, since a conductor 801,802 flows, a 
current flows in the meantime. If the conduction is detected, ink and a condition are detectable. 
If ink and a condition are detected, the information which shows ink and a condition will be told 
to a user. 
[0006] 

[Problem(s) to be Solved by the Invention] Although the configuration which detects the ink 
residue in an ink tank which is represented in an official report conventionally which was 
mentioned above is known, it is necessary to arrange the electrode for detection in an ink tank 
with such a configuration. Moreover, in order to detect an ink residue by inter-electrode switch- 
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on, constraint will arise in the ink to be used — a metal ion is not used for an ink component 
[0007] Moreover, with the above-mentioned configuration, only an ink residue can be detected 
and the exterior cannot know information in a tank on other. For example, change of the 
pressure information in an ink tank and ink physical properties etc. is an important parameter in 
order to operate an ink jet head by the always stabilized discharge quantity, an external ink jet 
recording device is told about the tank internal pressure which changes every moment with the 
ink consumption in a tank on real time, or a tank which can transmit change of ink physical 
properties to the exterior is desired. 

[0008] Furthermore, an ink tank which can exchange bidirectional information it not only tells to 
the exterior the information detected in the ink tank, but that it answers a target internal 
information to the question from the outside on the other hand is desired. 
[0009] In developing the above ink tanks, this invention persons paid their attention to the ball 
semiconductor of ball Semiconductor of forming a semiconductor integrated circuit on the 
spherical surface with a diameter of 1mm of a silicon ball. Since this ball semiconductor was a 
globular form, when holding this in the ink tank, it was expected that detection of perimeter 
environmental information and the exchange of the bidirectional information on the exterior can 
be performed very efficiently compared with a plan type. However, when the thing with such a 
function was investigated, the development with the above-mentioned function of the 
component itself is needed only by the technique which connects ball semiconductors by 
electric wiring like USP No. 5877943 existing. Moreover, in order for this component to be a thing 
applicable effective in an ink tank, the technical problem which must be cleared also occurred. 
One of the technical problems is supply of the power for starting the component held in the 
tank. Since the connecting means of a power source and a component will be needed, the 
manufacturing cost of a tank will increase and a tank cartridge will become expensive even when 
a tank becomes large-sized or it equips the tank exterior with a power source if the power 
source for starting of a component is given to an ink tank, a component is started by non- 
contact from the exterior, and if it is ****, there is nothing. 

[0010] as further technical problem, it is distance **** more fixed than the liquid ink side and oil 
level of an ink tank — it is floating in ink. For example, although it is desirable to locate a 
component in a liquid ink side for supervising fluctuation of the amount of negative pressure 
accompanying the ink consumption in an ink tank with time, since a component consists of 
silicon with larger specific gravity than water, it is difficult for it to make ink float 
[0011] Especially when applying to a color printer, what acquires the information in a tank and 
can transmit to the question from the outside for every tank of each color is required. 
[0012] The object of this invention detects the detailed information in the ink tank of each color 
on real time, and is to offer an ink tank and an ink jet recording device equipped with the solid 
form semiconductor device which can exchange information in an external ink jet recording 
device and both directions, and this semiconductor device. 
[0013] 

[Means for Solving the Problem] The solid form semiconductor device of this invention for 
attaining the above-mentioned object An energy conversion [ reception-cum-] means to receive 
the signal of an electromagnetic wave by non-contact from the exterior, and to transform the 
electromagnetic wave into power by electromagnetic induction, An information acquisition means 
by which external environmental information comes to hand, and an information storage means 
to accumulate the information for comparing with the acquisition information by said information 
acquisition means, When the signal of the electromagnetic wave received with said energy 
conversion [ reception-cum-] means fulfills predetermined response conditions, the acquisition 
information by said information acquisition means is compared with the information accumulated 
in said information storage means corresponding to this. It has a decision means to judge the 
need for signal transduction, and a signal transduction means to display or transmit the 
acquisition information by said information acquisition means to the exterior when it is judged 
with said decision means that signal transduction is required. It is characterized by said 
information acquisition means, said information storage means, said decision means, and said 
means of signal transduction operating with the power changed with said energy conversion 
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[ reception-cum-] means. 

[0014] As said response conditions, an electromagnetic-induction frequency and a 
communications protocol are applicable. 

[0015] It is possible to change said means of signal transduction into the field, the light, the form, 
the color, electric wave, or sound which is the energy for displaying the power changed by said 
energy conversion [ reception-cum-] means to said exterior, or transmitting information. 
[0016] Said energy conversion [ reception-cum-] means can apply what has the conductor coil 
and oscillator circuit which generate power by electromagnetic induction between external 
resonance circuits. 

[0017] In this case, said conductor coil is formed so that it may coil around the outside surface 
of a solid form semiconductor device. 

[0018] Moreover, what has the cavernous section for floating by the position in a liquid front 
face or liquid is desirable. In this case, what carries out the stable splash without rotating in the 
liquid with which the center of gravity of the solid form semiconductor device which floats in 
liquid locates and floats below the core of the component concerned is desirable, and it is more 
desirable that the metacenter of a solid form semiconductor device is always in the upper part 
from the center of gravity of this solid form semiconductor device. 

[0019] Moreover, this invention is characterized by the ink tank by which at least one above 
solid form semiconductor device was allotted. 

[0020] In this case, it is desirable that the response conditions of said solid form semiconductor 
device change with ink in a tank. Specifically, it is the ink tank according to claim 1 1 from which 
the response conditions of said solid form semiconductor device differ with the color, the color- 
material concentration, or the body of ink in a tank. 

[0021] Moreover, this invention is characterized by the ink jet recording device carrying two or 
more above ink tanks. 

[0022] In this case, it is desirable that it is the ink jet recording device which has the means of 
communications which transmits and receives the solid form semiconductor device and 
electromagnetic wave in each ink tank. Furthermore, although said means of communications has 
the resonance circuit which sends an electromagnetic wave, it is applicable. 
[0023] Moreover, two or more liquid containers which this invention is the communication 
system which used the solid form semiconductor device, and allotted said solid form 
semiconductor device into each, The oscillator circuit which has the conductor coil formed in 
said each solid form semiconductor device, A signal transduction means to transmit information 
to the exterior when an information acquisition means by which the information in said container 
comes to hand, a receiving means to receive a signal from the exterior, and predetermined 
response conditions are fulfilled. The external resonance circuit for being installed out of said 
two or more liquid containers, and generating power by electromagnetic induction between the 
oscillator circuits of said solid form semiconductor device, It is characterized by the 
communication system equipped with the external means of communications which performs 
two-way communication with said receiving means and said means of signal transduction of said 
solid form semiconductor device. 

[0024] In this case, said response conditions are changing the electromagnetic-induction 
frequency or the communications protocol according to each container. 

[0025] Furthermore, what carries out the stable splash without rotating in the liquid with which 
the center of gravity of the solid form semiconductor device which floats in liquid locates and 
floats below the core of the component concerned is desirable, and it is desirable that the 
metacenter of a solid form semiconductor device is always in the upper part from the center of 
gravity of this solid form semiconductor device. 

[0026] In addition, the "metacenter" in this description shows the intersection of the line of 
action of the weight when being in balance, and the line of action of the buoyancy when inclining. 

[0027] Moreover, with the "solid form" of the "solid form semiconductor device" in this 
description, all various solid forms, such as the triangle pole, a ball, a hemisphere, the square 
pole, a spheroid, and 1 shaft body of revolution, are included. 
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[0028] Moreover, what is necessary is just to form a means to supply the signal of an 
electromagnetic wave to a component in a recovery position, a return position or carriage, a 
head, etc., when used for an ink jet recording apparatus. It will be used for inspection etc., if the 
condition inside an ink tank can be known, for example, it uses in works or a dealer besides this, 
even if there will be no Inkjet recording device, if the equipment which has a means to supply 
the signal of an electromagnetic wave is used (QA). 

[0029] (Operation) In the solid form semiconductor device as above-mentioned, if the signal of 
an electromagnetic wave is given by non-contact from the component exterior, an energy 
conversion [ reception-cum-] means will transform that electromagnetic wave into power, and 
an information acquisition means, a decision means, an information storage means, and the 
means of signal transduction will start it with this changed power. A decision means makes the 
environmental information of the perimeter of a component come to hand with said information 
acquisition means, when the signal of the electromagnetic wave received with the energy 
conversion [ reception-cum-] means fulfills predetermined response conditions, it compares this 
acquisition information with the information accumulated in said information storage means 
corresponding to this, and judges the need for signal transduction. And when it is judged that 
there is the need for signal transduction, a decision means makes acquisition information 
transmit to the exterior with the means of signal transduction. 

[0030] Thus, only when the signal of the electromagnetic wave from the outside fulfills 
predetermined response conditions, in order to make the communication facility which receives 
perimeter environmental information and is transmitted outside to the semiconductor device of a 
solid form, the perimeter environments! information for every component is acquired 
independently. Moreover, since information acquisition and transfer are possible in three 
dimension, compared with the case where the semiconductor device of a plate form is used, 
there are also few limits of the direction of signal transduction. For this reason, acquisition of 
perimeter environmental information and transfer outside can be performed efficiently. 
[0031] Moreover, it is possible to make the information about the ink which held such a solid 
form semiconductor device in the ink tank by allotting in [ at least one ] an ink tank, the 
pressure in a tank, etc. transmit to for example, an external ink jet recording device on real time. 
This is advantageous, when controlling the amount of negative pressure in the tank which 
changes every moment for example, with ink consumption and stabilizing the ink jet regurgitation. 

[0032] Since the information according to an input signal comes to hand and a comparative 
judgment result with are recording information can be transmitted to the exterior with the 
acquisition information only when the above-mentioned solid form semiconductor device has 
been especially arranged in two or more ink tanks, respectively and the signal of the received 
electromagnetic wave fulfills predetermined response conditions, if response conditions are 
changed for every tank, the information for every ink tank will be acquired independently. 
Therefore, a user can exchange the ink tank whose ink was lost, for example, without mistaking. 
[0033] Furthermore, since it is the configuration which supplies the power for operating a solid 
form semiconductor device by non-contact, it is not necessary to give the power source for 
starting of a component to an ink tank, or to connect wiring for electric power supplies to a 
component, and giving direct wiring with the exterior can use it for a difficult part 
[0034] For example, by forming so that the conductor coil of an oscillator circuit may be twisted 
around the outside surface of a solid form semiconductor device, a conductor coil is made to 
generate power by electromagnetic induction between external resonance circuits, and power 
can be supplied to a component by non-contact. 

[0035] In this case, since the coil is twisted around the outside surface of a component, the 
magnitude of the inductance of that coil changes according to the residue in an ink tank (for 
example, ink), ink concentration, and Ink pH. Therefore, since an oscillator circuit changes an 
oscillation frequency according to change of the inductance, it is also possible to detect the 
residue of the ink in an ink tank etc. based on change of the oscillation frequency changed. 
[0036] And while a solid form semiconductor device has the cavernous section for floating in 
liquid Since the center of gravity of a component is formed so that it may be located below the 
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core of the component concerned For example, even if the recording head and ink tank which 
were carried in the ink jet recording device operate serially and the ink in an ink tank rocks 
vertically and horizontally The information about ink, the pressure in a tank, etc. are detectable 
with a sufficient precision, being stabilized and floating in the ink in an ink tank Moreover, the 
coil of the above-mentioned oscillator circuit formed in the component is held in the location 
stabilized to the coil of an external resonance circuit, and always stabilized two-way 
communication is also made possible. 
[0037] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. Especially the operation gestalt in the case of having arranged the 
solid form semiconductor device in the ink tank of each color, respectively is explained to a 
detail. In addition, this component is not contained only on an ink tank, and the same 
effectiveness is acquired even if it allots and uses into other objects. 

[0038] (Gestalt of the 1st operation) Drawing 1 is the outline block diagram showing the ink jet 
recording device by the gestalt of operation of the 1st of this invention. The carriage 607 with 
which the ink tank 500 of each color holding the liquid supplied to the liquid discharge head (un- 
illustrating) which carries out the regurgitation of the ink droplet for printing record, and its liquid 
discharge head is carried is formed in the ink jet recording device 600 of the gestalt shown in 
this drawing. As an ink tank 500 of each color, the tank of four kinds of colors, Black B, 
Cyanogen C, Magenta M, and Yellow Y, is carried. 

[0039] The communication circuit 150 of the ink jet recording device 600 which the solid form 
semiconductor device 11 which has the communication facility from which response conditions 
differ, respectively on the ink tank of each color is allotted, and was formed out of the ink tank 
500, and a communication link are possible. 

[0040] By the resonance circuit 102 which consists of a frequency modulator 152 and an 
induction coil 151, the means of communications of the solid form semiconductor device 11 
prepared in the ink tank 500 and the communication link of a communication circuit 150 are 
attained. The solid form semiconductor device 11 has composition which can communicate by 
resonance by the electromagnetic induction of a resonance circuit 102. In order to give such 
communication facility, as shown in drawing 2 , induction coil L is twisted around the front face 
of the solid form semiconductor device 11. Moreover, in order to change the response conditions 
of the component for every color, by this example, a number of turns, die length, etc. of Coil L on 
a solid form semiconductor device are especially changed for every color, and resonance 
frequency is changed in the solid form semiconductor device 11 for every color, respectively. A 
communication circuit 150 can modulate an electromagnetic-induction frequency with a 
frequency modulator 152, is aligned with the resonance frequency of the solid form 
semiconductor device corresponding to the color which wants for this to communicate, and is 
enabling the communication link which became independent for every color. For example, if the 
signal aligned with the resonance frequency corresponding to a cyanogen color by the 
communication circuit 150 is sent, only the component in the tank of a cyanogen color will 
answer to the signal. 

[0041] Moreover, since the solid form semiconductor device 11 is equipped with induction coil L, 
if an oscillator circuit is constructed using this coil, it can transform the electromagnetic 
induction by the resonance circuit 102 of the above communication circuits 150 into power. For 
this reason, the electric power supply for starting the circuit made in the component can carry 
out by non-contact. 

[0042] In the above ink jet recording devices, in order to perform the exchange of the tank of a 
cyanogen color, and information, for example, if the signal of a frequency more nearly equal to 
the resonance frequency corresponding to a cyanogen color than a communication circuit 150 is 
sent by the electromagnetic wave 12 towards the tank, in the coil of the component in the tank 
of a cyanogen color, power can occur by electromagnetic induction, and the circuit in the 
component can be started. Therefore, if a means by which the environmental information of the 
perimeter of a component comes to hand, and a means to transmit the environmental 
information outside are formed in the circuit in a component, the information in a tank on a 
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cyanogen color can be detected, and you can be told outside about 

[0043] Drawing 3 is a block block diagram showing the internal configuration of the solid form 
semiconductor device 1 1 allotted for every color, and the exchange with the exterior. 
[0044] The solid form semiconductor device 11 received the signal of the electromagnetic wave 
12 sent from the communication circuit 150 in a recording device 600, and is equipped with an 
energy conversion [ reception-cum-] means (oscillator circuit equipped with the coil) 14 to 
transform the electromagnetic wave 12 into power 13, an information acquisition means 15 to 
start with the power obtained with the energy conversion [ a communication link-cum-] means 
14, the decision means 16 and the information storage means 17, and the means 18 of signal 
transduction. As for means of communications 14, the information acquisition means 15, and the 
means 18 of signal transduction, it is desirable to be formed a front face or near a front face the 
solid form semiconductor device 11. 

[0045] The decision means 16 accepts the signal of an electromagnetic wave 12, when 
resonating by the electromagnetic wave 12 which the energy conversion [ reception-cum-] 
means (oscillator circuit equipped with the coil) 14 received, and when not resonating, it does 
not accept it And if the signal of an electromagnetic wave 12 is accepted, the information 
acquisition means 15 will be made to receive the information in the ink tank which is the 
perimeter environmental information of a component 11 (for example, an ink residue, ink color- 
material concentration, ph, temperature, etc.), the information memorized for this tank internal 
information that came to hand, and the information storage means 17 will be compared, and it 
will judge whether it is necessary to transmit the tank internal information which came to hand 
to the exterior. The information storage means 17 accumulates the tank internal information 
which came to hand from the terms and conditions in comparison with the tank internal 
information coming to hand, or the information acquisition means 15. Here, since for example, the 
ink residue became 2ml or less, or ph of ink is large and it changed, as for decision of the 
decision means 16 based on the conditions beforehand set as the information storage means 17, 
it is mentioned that tank exchange makes a judgment with the need. 

[0046] With the instruction of the decision means 16, the means 18 of signal transduction is 
changed into the energy for transmitting the information in a tank to the exterior, displays ink 
internal information on the exterior, and transmits power to it The energy for [ this ] 
transmitting can use a field, light a form, a color, an electric wave, a sound, etc., for example, 
when an ink residue is judged to have become 2ml or less, a sound is sounded and it transmits 
outside that tank exchange is required. Moreover, especially in the case of light a form, a color, 
a sound, etc., a transfer place may transmit to peoples vision and acoustic sense only not only 
in the communication circuit 150 of an ink jet recording device. Furthermore, to a sound, when it 
is judged that the ink residue became 2ml or less, when ph of ink changes a lot, the transfer 
approach may be changed according to information, such as telling about with light 
[0047] Since the solid form semiconductor device which has the communication facility which 
answers the ink tank of each color on a frequency different, respectively is allotted according to 
this gestalt, information can be exchanged according to the tank of a desired color, and an 
individual. 

[0048] moreover , since the solid form semiconductor device for every color transform the 
electromagnetic wave from a communication circuit an electromagnetic wave be prepared in the 
body side of a recording device into the power which start the decision means in a component , 
an information acquisition means , the means of signal transduction , etc. , even if it be which 
part in [ , such as an inside of difficult ink , ] an object for it to become unnecessary to perform 
direct electric wiring with the exterior , and to perform direct electric wiring with the exterior , it 
use a component . If a component is allotted into ink, it will become possible to grasp the 
condition of ink to accuracy on real time. Furthermore, since it becomes unnecessary to arrange 
a means (this example power source) to accumulate the electromotive force for operating a 
component the miniaturization of a component is attained, and a component can be used even if 
it is a narrow part. 

[0049] (Gestalt of the 2nd operation) Next the gestalt of other operations is explained. Although 
the basic configuration of a solid form semiconductor device is the same as that of the gestalt 
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shown in drawing 3 , the response conditions in a communication link differ. Therefore, the same 
sign is used for the same components as the gestalt of the 1st operation in explanation, the 
frequency which is aligned [ in the case of this gestalt ] to all the components in the ink tank of 
each color for a communication link unlike the gestalt of the 1st operation — being the same 
(the resonance frequency decided by a number of turns, die length, etc. of Coil L on a 
component — each coloring matter child — it being all the same) — A different digital ID 
discernment function for every component allotted in the tank of each color, respectively is 
given, the tank of the color which wants to communicate is identified by digital one ID, and it 
judges whether whether a communication link is permitted makes it improper. 
[0050] Drawing 4 is the explanatory view of the concept which exchanges digital one ID by 
electromagnetic induction between the communication circuit 150 by the side of the body of a 
recording apparatus, and the solid form semiconductor device 11. If this drawing is referred to 
and it will set digital one ID to D3h (h is a suffix which shows that D3 is a hexadecimal display.) 
first (this drawing (a)), a communication circuit 150 will change this into a binary number 
"11010011" (this drawing (b)), and will make it the electromagnetic-induction wave 
corresponding to this (this drawing (c)). Digital value 1 is made into the sine wave of one period, 
and 0 is made as an output 0. If this is sent by electromagnetic induction by the communication 
circuit 150 (this drawing (d)), the solid form semiconductor device 11 in an ink tank will align, and 
will acquire the same wave with the coil L on a component 11 (this drawing (e)). A component 11 
can change this into a digital binary number train in a comparator circuit etc. (this drawing (f)), 
and D3h which is digital [ ID ] can be obtained (this drawing (g)). 

[0051] The flow of operation which receives the information in a tank on a specific color using 
such an exchange digital [ ID ] is shown in drawing 4 . If ID (referred to as D3h digital [ ID ] in 
this case) of the response conditions of an ink tank which wants to communicate first when this 
drawing is referred to is chosen, a communication circuit 150 will change this into the 
electromagnetic-induction wave corresponding to this array by changing by a shift register etc. 
at a binary number array (not shown), and will be transmitted. Conversion is performed by 
carrying out the multiplication of the sine wave of this period to for example, a binary number 
array in the AND gate. The solid form semiconductor device 11 is a coil, and receives the 
transmitted electromagnetic-induction wave and the same wave. It changes into a binary number 
by the converter in which this was prepared by the decision means 16 in the solid form 
semiconductor device 11, and a hexadecimal is obtained. 

[0052] And the decision means 16 compares ID of the hexadecimal which came to hand with the 
information storage means 17 with the discernment ID of the hexadecimal memorized 
beforehand. When a comparison is in agreement, the information which continues after ID is 
accepted, and when not in agreement, it does not accept. 

[0053] If information is accepted as mentioned above, as drawing 3 showed, the decision means 
16 will make the information acquisition means 15 receive the information in the ink tank which is 
the perimeter environmental information of a component 11 (for example, the concentration of 
ink, a residue, physical properties, etc.) according to this information, will compare the 
information memorized for this tank internal information that came to hand, and the information 
storage means 17, and will judge whether it is necessary whether to transmit the tank internal 
information which came to hand to the exterior. With the instruction of the decision means 16, 
the means 18 of signal transduction is changed into the energy for transmitting the information 
in a tank to the exterior, displays ink internal information on the exterior, and transmits power to 
it. 

[0054] Since the solid form semiconductor device which has the communication facility which 
answers the ink tank of each color with the communications protocol using ID discernment 
different, respectively is allot according to this gestalt and current supply which information can 
be exchange [ current supply ] according to the tank of a desired color and an individual, and 
starts the circuit in a component like the gestalt of the 1st operation can be perform by non- 
contact, wiring can use it also in difficult ink. 

[0055] Furthermore, this gestalt becomes possible [ treating very many kinds of tanks ] from the 
1st configuration of the gestalt of operation by having identified the ink tank of each color by 
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digital one ID. 
[0056] 

[Example] Next, the desirable example in the case of arranging the solid form semiconductor 
device of this invention in an ink tank is explained in more detail. 

[0057] First, an information acquisition means applicable to the solid form semiconductor device 
of this invention is mentioned as an example. As the gestalt of the above-mentioned operation 
explained, when arranging a solid form semiconductor device in an ink tank, as an information 
acquisition means made by spherical silicon (1) The sensor which makes Si02 film and the SiN 
film as an ion sensing membrane, and detects pH of ink, (2) The pressure sensor which has 
diaphram structure and detects the pressure variation in a tank, (3) Light is changed into heat 
energy, the photodiode which has a pyroelectric effect is made, a current location is detected, 
and the sensor which detects an ink residue, the sensor which detects ink existence with the 
moisture content in a tank using the electric conduction effectiveness of (4) ingredients can be 
mentioned. 

[0058] Next, the example of an energy conversion [ reception-cum-] means applicable to the 
solid form semiconductor device of this invention is given. Drawing 6 is drawing for explaining the 
power generating principle of the energy conversion [ reception-cum-] means which is the 
component of the solid form semiconductor device of this invention. 
[0059] In drawing 6 , if the coil La of the external resonance circuit 101 is adjoined, the 
conductor coil L of an oscillator circuit 102 is placed and Current la is passed in Coil La through 
the external resonance circuit 101, the magnetic flux B which pierces through the coil L of an 
oscillator circuit 1 02 according to Current la will arise. Here, since the magnetic flux B which 
pierces through Coil L will change if Current la is changed, induced electromotive force V arises 
in Coil L Therefore, the oscillator circuit 102 as an energy conversion [ reception-cum-] means 
is made to spherical silicon, and the power which operates a component can be generated in the 
induced electromotive force by the electromagnetic induction from the outside by arranging the 
external resonance circuit 101 in the communication circuit 150 of the component exterior, for 
example, an ink jet recording device, so that the conductor coil L of the oscillator circuit 102 by 
the side of a component and the coil La of the resonance circuit 101 of the component exterior 
may adjoin. 

[0060] Moreover, since the magnetic flux B which pierces through the coil L of number-of-turns 
N of an oscillator circuit 102 made as an energy conversion [ reception-cum-] means to 
spherical silicon is proportional to number-of-turns Na of the coil La of the external resonance 
circuit 101, and the product of Current la, it sets a proportionality constant to k, and it is [0061]. 

[Equation 1] 

B=k*Na*Ia The electromotive force V produced in the ** coil L is [0062]. 

[Equation 2] 

V=-N(dB/dt} 

=-kNaN{dIa/dt} 

= -M (dla/dt) [ ** — if magnetic flux B sets the permeability of the core of a coil to mua and it 
sets a field to H here — 0063] 
[Equation 3] 
B=mu aH (z) 

= It becomes {muaNaIara2/2(ra2+z2) 3/2 **. Here, z shows the distance of the coil of an 
external resonance circuit, and the coil made to spherical silicon. 
[0064] ** The mutual inductance of a formula : M is [0065]. 
[Equation 4] 

M= {mu N/mu ala} integralsB-dS It becomes ={mumuara2NaNS/2microo(ra2+z2) 3/2} **. Here, 
muo is vacuous permeability. 

[0066] And impedance:Z of the oscillator circuit made to spherical silicon is [0067], 
[Equation 5] 

Z(omega) =R+j {omegaL- (1-/omegaC)} It is expressed **, and impedance:Za of an external 
resonance circuit is [0068]. 
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[Equation 6] 

. used as Za(omega) = Ra+jomegal_a-{omega2M2/Z(omega)} ** — here, J expresses 
magnetization. And an impedance when this external resonance circuit resonates (current value: 
when la becomes max): Zo is [0069]. 
[Equation 7] 

Becoming Zo(omegao) = Ra+jLaomegao-(omegao2M2/R) **, delay:phi of the phase of this 
resonance circuit is [0070]. 
[Equation 8] 

It becomes tanphi={jl_aomegao-(omegao2M2/R)}/R **. 

[0071] And resonance frequency of this external resonance circuit: fo is [0072]. 
[Equation 9] 

It asks by fo=1/2pi(LC) 1/2 **. 

[0073] If the impedance of the oscillator circuit 102 made to spherical silicon carries out 
adjustable from the above relation according to change of the ink in an ink tank, the frequency of 
the external resonance circuit 101 will be changed and change of the above-mentioned ink will 
appear in the amplitude and phase contrast of an impedance of the external resonance circuit 
101. Furthermore, the ink residue (namely, change of z) is also contained in this phase contrast 
and amplitude. 

[0074] For example, since the output (impedance) from the oscillator circuit 102 made to 
spherical silicon changes according to a surrounding environmental variation by carrying out 
adjustable [ of the resonance frequency of the external resonance circuit 101 ], the existence 
and the ink residue of ink are detectable by detecting frequency dependent [ this ]. 
[0075] Therefore, only as an energy generation means to generate power, the oscillator circuit 
made to spherical silicon is the relation of the oscillator circuit and external resonance circuit, 
and can be used also as a part of means to detect change of the ink in a tank. 
[0076] Next, the manufacture approach of the solid form semiconductor device of this invention 
is explained. Drawing 7 is process drawing for explaining an example of the manufacture 
approach of the solid form semiconductor device of this invention, and shows each process in 
the cross section passing through the core of spherical silicon. Moreover, the center of gravity 
of spherical silicon is created so that it may become below a core, and the upper part inside a 
spherical-surface object is made into a cavity, and the manufacture approach of holding the 
cavernous section in the airtight condition is further mentioned as an example here. 
[0077] In order to form opening 203 in some Si02 film as shown in drawing 7 (c) after forming 
Si02 film 202 of thermal oxidation on [ all ] a front face to the spherical silicon shown in drawing 
7 (a), as shown in drawing 7 (b), patterning is carried out using a photolithography process. 
[0078] And as shown in drawing 7 (d), by the anisotropic etching using the KOH solution which 
leads opening 203, only a upside silicon part removes and the cavernous section 204 is formed, 
then, it is shown in drawing 7 (e) — as — LPCVD — the SiN film 205 is formed in the inside- 
and-outside front face of a solid form component using law. 

[0079] Furthermore, as shown in drawing 7 (f), the Cu film 206 is formed on all the front faces of 
a solid form component using a metal CVD method. And as shown in drawing 7 (g), patterning of 
the Cu film 206 is carried out using a well-known photolithography process, and the conductor 
coil L of number-of-turns N which is a part of oscillator circuit is formed. Then, the solid form 
semiconductor device in which the conductor coil L was formed is taken out from vacuum 
devices into atmospheric air, the closure members 207, such as resin and a plug, close the 
upside opening 203, and the cavernous section 204 inside a spherical-surface object is changed 
into a sealing condition. Thus, buoyancy can be given to the solid form semiconductor device 
itself which consists of silicon if it manufactures. 

[0080] Moreover, actuation circuit elements other than the coil L formed in the solid form 
semiconductor device of such a floating mold use N-MOS circuit. The typical sectional view cut 
so that it might travel through N-MOS circuit to drawing 8 is shown. 

[0081] According to drawing 8 , by the impurity installation and diffusion of an ion plantation etc. 
using a general Mos process, P-Mos450 is constituted by the N type well field 402, and N- 
Mos451 is constituted by the Si substrate 401 of P conductor to the P type well field 403. P- 
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Mos450 and N-Mos451 consist of the source fields 405 and drain field 406 grades which carried 
out impurity installation of the gate wiring 415 by poly-Si deposited on 4000A or more the 
thickness of 5000A or less with the CVD method through gate dielectric film 408 of 100A of 
thickness numbers, respectively and N type, or P type, and C-Mos logic is constituted by these 
P-Mos450 and N-Mos451. 

[0082] The N-Mos transistor 301 for component actuation is too constituted from a drain field 
41 1 on the P type well substrate 402, a source field 412, and gate wiring 413 grade by processes, 
such as impurity installation and diffusion. 

[0083] Here, if the N-Mos transistor 301 is used as a component actuation driver, the distance L 
between the drain gates which constitute one transistor will be set to about 10 micrometers at 
the minimum value. Although one of the 10-micrometer breakdown of the is the width of face of 
the source and the contact 417 of a drain and the amount of those width of face is 2x2 
micrometers, since the one half serves as combination with the next transistor, it is 2 
micrometers of 1/the 2 in practice. Everything but a breakdown is 4 micrometers for the width 
of face of 2x2 micrometers [ for the distance of contact 417 and the gate 413 ] 4 micrometers, 
and the gate 413, and is set to a total of 10 micrometers. 

[0084] Between each component, the oxide-film isolation region 453 is formed of with a 5000A 
or more thickness [ thickness 10000A or less ] field oxidation, and it is detached by the 
component This field oxide acts as an accumulation layer 414 of an eye further. 
[0085] After each component is formed, and an interlayer insulation film 416 accumulates on the 
thickness which is about 7000A by PSG by the CVD method, the BPSG film, etc. and is made it 
by heat treatment in flattening processing etc., wiring is performed through the contact hole by 
the aluminum electrode 417 used as the 1st wiring layer. Then, the interlayer insulation films 418, 
such as Si02 film by the plasma-CVD method, were deposited on 10000A or more the thickness 
of 15000A or less, and the through hole was formed further. 

[0086] And connection with the oscillator circuit as an energy conversion [ reception-cum-] 
means of this invention, the sensor section as an information acquisition means, etc. is made 
through the above-mentioned through hole. 

[0087] Moreover, the magnetic flux (field) stabilized in any conditions by the ink tank which 
allotted the solid form semiconductor device of the floating mold of this example between the 
oscillator circuit made from the above processes by spherical silicon and the external resonance 
circuit shown in drawing 6 needs to be working. However, when it floats in liquids, such as ink, an 
oil level may vibrate by extraneous vibration. Even in such a case, in order to hold the condition 
of having been stabilized in the liquid, in this example, the center of gravity of the solid form 
semiconductor device of a floating mold is determined. 

[0088] When the solid form semiconductor device 210 of this example is made to float in a liquid 
as drawing 9 shows, in order to be in the condition of balance, it is required like drawing 9 (a) to 
realize relation called coincidence in the line of action of the weight W (2) buoyancy of a (1) 
buoyancy F= body, and the line of action (line passing through a center of gravity G) of weight. 
[0089] And when a liquid vibrates according to external force and the solid form semiconductor 
device 210 inclines for a while from the condition of balance like drawing 9 (b), center of 
buoyancy moves and it becomes a couple by buoyancy and weight. 

[0090] Here, the distance h of a metacenter, a call and a metacenter, and a center of gravity is 
called the height of a metacenter in the intersection of the line of action (alternate long and 
short dash line in drawing 9 (b)) of the weight when being in the condition of balance, and the line 
of action (continuous line in drawing 9 (b)) of the buoyancy when inclining. 

[0091] Like this example, since the metacenter of the solid form semiconductor device 210 is in 
a location higher than a center of gravity, a couple (stability) acts on the sense which it is going 
to return to the location of balance of origin. This stability: T is [0092]. 
[Equation 10] 

T=Whsintheta=Fhsintheta=rhogVhsintheta (> 0) 

It is come out and expressed. Here, V and specific weight of the solid form semiconductor device 
210 are set to rhog for the volume of the liquid which the solid form semiconductor device 210 
eliminated. 
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[0093] So, in order to just carry out this stability, being set to h> 0 is a necessary and sufficient 
condition. 

[0094] From drawing 9 (b) [to 0095 [ and ]] 
[Equation 11] 

h= (I/V) -CG 

It becomes. Here, I is the moment of inertia of the circumference of O shaft Therefore, [0096] 
[Equation 12] 
(I/V) >CG 

The solid form semiconductor device 210 stabilizes and floats in ink, and becoming becomes a 
requirement for performing supply of the dielectric electromotive force from an external 
resonance circuit, and two-way communication with the means of communications of the 
component exterior. 

[0097] The wireless LAN system using a microwave band frequency as the two-way 
communication approach with the external means of communications at this time and the 
wireless local loop using a submillimeter wave and a millimeter wave band frequency are 
applicable. 

[0098] Here, the outline of transmission and reception by the wireless LAN system is explained. 
Below, the data transmission to a recording apparatus from a solid form semiconductor device is 
described. In addition, when carrying out data transmission to a solid form semiconductor device 
from a recording apparatus side to reverse, Data ID are arranged on the side, respectively and it 
is identified by it. 

[0099] In the solid form semiconductor device of a transmitting side, it has the line Monitoring 
Department, the data handling section, the acknowledgement check section, and the error- 
processing section, and the data handling section, the acknowledgement section, the error- 
processing section, a display, etc. are attached to the recording apparatus of a receiving side. 
[0100] The flow chart in the solid form semiconductor device of a transmitting side is shown in 
drawing 10 . By decided transmitting pro KOTORU, when transmitting data, after performing 
initial setting, the address of a receiving side is set up and data are transmitted. It resends, when 
the collision of a signal does not occur or acknowledgement does not come on the contrary from 
the equipment of the specified receiving side during transmission. During actuation, it displays 
about the condition of a line, or the existence of acknowledgement on the display prepared in the 
recording device of a receiving side etc., and is ******** about decision adequate to a user. 
[0101] The flow chart in the recording apparatus of a receiving side is shown in drawing 1 1 . In 
this receiving side, if a line monitor is always performed and its address is checked, data are 
incorporated from a line and it accumulates in the buffer on main memory. During reception, 
when the block mark in every 16 bytes cannot be checked or a checksum is not in agreement by 
the error detection processing after reception termination, as a reception error, reception is 
interrupted, a line is supervised again, and it waits for arrival of a header. When it is able to 
receive errorless, a receiving content is displayed on a display. 

[0102] The above solid form semiconductor devices of an example supply the ink held in the ink 
tank with which it was equipped removable to an ink-jet recording head, detect the ink 
information and the tank information about the ink jet printer printed in a record form by the ink 
droplet injected from the recording head, transmit this information to this ink jet printer, and 
control a printer by the optimal approach or they are preferably applied to the ink jet printer 
which carries out the control which carries out the optimal maintenance of the condition in a 
tank. 

[0103] The example of a configuration of the ink tank which can apply the solid form 
semiconductor device of this invention is shown in drawing 1 2 - drawing 1 5 . The ink tank 501 
shown in drawing 12 arranges the flexible ink bag 502 which contained ink in a case 503, closes 
bag mouth 502a with the rubber stopper 504 fixed to the case 503, is thrusting the hollow needle 
505 for ink derivation into a rubber stopper 504, and making it open for free passage in a bag, 
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and performs ink supply to a non-illustrated ink jet head. The solid form semiconductor device 
506 of this invention can be arranged in the ink bag 502 of such an ink tank 501. 
[0104] Moreover, the ink tank 51 1 shown in drawing 13 is a mounting beam thing about the ink 
jet head 515 which turns ink to the detail paper S and performs discharge record to the ink feed 
hopper 514 of the case 512 which held ink 513. The solid form semiconductor device 516 of this 
invention can be arranged in the ink 513 in such a tank 511. 

[0105] Moreover, the ink tank 521 shown in drawing 14 is equipped with the 1st room in the full 
sealing condition of holding ink 522, the 2nd room of the atmospheric-air free passage condition 
which contains the negative pressure generating member 523, and the free passage way 524 that 
makes the 1 st room and the 2nd room open for free passage at the tank bottom. If ink is 
consumed from the ink feed hopper 525 by the side of the 2nd room, from the 2nd room side, it 
will replace that atmospheric air goes into the 1st room, and the ink 522 of the 1st room will be 
drawn by the 2nd room. The solid form semiconductor device 526 of this invention may be 
allotted to the 1st room of the tank 521 of such a configuration, and the information about ink 
may be exchanged. 

[0106] Moreover, the ink tank 531 shown in drawing 1 5 is a mounting beam thing about the ink 
jet head 533 which contains the porosity member 532 holding ink and uses receipt ink for record. 
Also in the tank 531 of such a configuration, the solid form semiconductor device 534 of this 
invention may be allotted to an ink tank side, and the information about ink may be exchanged. 
[0107] Next, a schematic diagram shows the example of a configuration of the ink jet recording 
device carrying the ink tank equipped with the solid form semiconductor device of this invention 
to drawing 1 6 . The head cartlidge 601 carried in the ink jet recording apparatus 600 shown in 
drawing 16 has the ink tank of two or more colors which consist of structure as shown in 
drawing 12 holding the liquid supplied to the liquid discharge head which carries out the 
regurgitation of the ink for printing record, and its liquid discharge head - drawing 15 . Moreover, 
the communication circuit (sign 150 of drawing 1 ) which communicates by the solid form 
semiconductor device allotted in the ink tank of each color, respectively and the electromagnetic 
wave is installed in the recording device 600. The resonance circuit (feed zone of the energy 
used as electromotive force) 1 01 which a communication circuit has is established in carriage 7, 
and has become the solid form semiconductor device of each color with ready-for-sending 
ability about the signal of an electromagnetic wave. And where carriage 7 is equipped with a head 
cartlidge 100, it is designed so that the conductor coil L of the oscillator circuit 32 of the 
component in a tank and the coil La of the external resonance circuit 31 by the side of carriage 
may adjoin. 

[0108] The head cartlidge 601 is carried on the carriage 607 engaged to the spiral slot 606 of a 
leading screw 605 which is interlocked with the forward counterrotation of a drive motor 602, 
and is rotated through the driving force transfer gears 603 and 604, as shown in drawing 16 . 
Along with a guide 608 in carriage 607, both-way migration of the head cartlidge 601 is carried 
out in the direction of arrow heads a and b by the power of a drive motor 602. The ink jet 
recording apparatus 600 is equipped with a recorded-media conveyance means (un-illustrating) 
to convey the print form P as recorded media which receive liquids, such as ink breathed out 
from the head cartlidge 601. The paper presser-foot plate 610 of the print form P which has a 
platen 609 top conveyed presses the print form P to a platen 609 covering the migration 
direction of carriage 607 with the recorded-media conveyance means. 

[0109] Photo couplers 61 1 and 612 are arranged near the end of a leading screw 605. Photo 
couplers 611 and 612 are the home-position detection means for checking existence [ in the 
field of photo couplers 61 1 and 612 of lever 607a of carriage 607 ], and performing a switch of 
the hand of cut of a drive motor 602 etc. Near the end of a platen 609, it has the supporter 
material 613 which supports the wrap cap member 614 in the front face with the delivery of a 
head cartlidge 601. Moreover, it has an ink attraction means 615 to attract the ink with which air 
ejecting etc. was carried out from the head cartlidge 601, and the interior of the cap member 614 
was covered. Attraction recovery of a head cartlidge 601 is performed by this ink attraction 
means 615 through opening of the cap member 614. 

[0110] The ink jet recording device 600 is equipped with the body base material 619. The 
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migration member 618 is supported by this body base material 619 movable in the right-angled 
direction to the cross direction, i.e., the migration direction of carriage 607. The cleaning blade 
617 is attached in the migration member 618. A cleaning blade 617 may be a well-known cleaning 
blade of not only this gestalt but other gestalten. Furthermore, it has the lever 620 for starting 
attraction in the attraction recovery operation by the ink attraction means 615, and it moves 
with migration of the cam 621 which engages with carriage 607, and, as for a lever 620 t migration 
control of the driving force from a drive motor 602 is carried out with a means of communication 
with a well-known clutch switch etc. The ink jet record control section which gives a signal to 
the heating element prepared in the head cartlidge 601 , or manages actuation control of each 
device mentioned above is prepared in the body side of a recording device, and is not shown by 
drawing 1 5 . 

[01 1 1] In the ink jet recording device 600 which has the configuration mentioned above, a head 
cartlidge 601 carries out both-way migration covering full [ of the print form P ] to the print form 
P which has a platen 609 top conveyed by the aforementioned recorded-media conveyance 
means. If a driving signal is supplied to a head cartlidge 601 from a driving signal supply means by 
which it does not illustrate at the time of this migration, according to this signal, ink (record 
liquid) will be breathed out from the liquid discharge-head section to recorded media, and record 
will be performed. 
[0112] 

[Effect of the Invention] Since according to the solid form semiconductor device of this 
invention it has the communication facility which receives perimeter environmental information 
and is transmitted outside only when the signal of the electromagnetic wave from the outside 
fulfills predetermined response conditions, the perimeter environmental information for every 
component is acquired independently. Moreover, since information acquisition and transfer are 
possible in three dimension, compared with the case where the semiconductor device of a plate 
form is used, there are also few limits of the direction of signal transduction. For this reason, 
acquisition of perimeter environmental information and transfer outside can be performed 
efficiently. 

[0113] Moreover, it is possible to make the information about the ink which held such a solid 
form semiconductor device in the ink tank by allotting in [ at least one ] an ink tank, the 
pressure in a tank, etc. transmit to for example, an external ink jet recording device on real time. 
This is advantageous, when controlling the amount of negative pressure in the tank which 
changes every moment for example, with ink consumption and stabilizing the ink jet regurgitation. 

[0114] Since the information according to an input signal comes to hand and a comparative 
judgment result with are recording information can be transmitted to the exterior with the 
acquisition information only when the above-mentioned solid form semiconductor device has 
been especially arranged in two or more ink tanks, respectively and the signal of the received 
electromagnetic wave fulfills predetermined response conditions, if response conditions are 
changed for every tank, the information for every ink tank will be acquired independently. 
Therefore, a user can exchange the ink tank whose ink was lost, for example, without mistaking. 
[0115] Furthermore, since it is the configuration which supplies the power for operating a solid 
form semiconductor device by non-contact, it is not necessary to give the power source for 
starting of a component to an ink tank, or to connect wiring for electric power supplies to a 
component, and giving direct wiring with the exterior can use it for a difficult part Moreover, 
since it functions in the location approached by non-contact, it is also possible to treat two or 
more colors in one location. Moreover, it can transmit also during printing. 

[01 16] For example, by forming so that the conductor coil of an oscillator circuit may be twisted 
around the outside surface of a solid form semiconductor device, a conductor coil is made to 
generate power by electromagnetic induction between external resonance circuits, and power 
can be supplied to a component by non-contact. 

[0117] In this case, since the coil is twisted around the outside surface of a component, the 
magnitude of the inductance of that coil changes according to the residue in an ink tank (for 
example, ink), ink concentration, and Ink pH. Therefore, since an oscillator circuit changes an 
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oscillation frequency according to change of the inductance, it is also possible to detect the 
residue of the ink in an ink tank etc. based on change of the oscillation frequency changed. 
[01 18] And while a solid form semiconductor device has the cavernous section for floating in 
liquid Since the center of gravity of a component is formed so that it may be located below the 
core of the component concerned For example, even if the recording head and ink tank which 
were carried in the ink jet recording device operate serially and the ink in an ink tank rocks 
vertically and horizontally The information about ink, the pressure in a tank, etc. are detectable 
with a sufficient precision, being stabilized and floating in the ink in an ink tank. Moreover, the 
coil of the above-mentioned oscillator circuit formed in the component is held in the location 
stabilized to the coil of an external resonance circuit, and always stabilized two-way 
communication is also made possible. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the ink jet recording device by the gestalt of 
operation of the 1st of this invention. 

[Drawing 2] the conductor twisted around the front face since the energy conversion 
[ reception-cum-] means of the solid form semiconductor device of this invention was 
constituted — it is drawing showing a coil. 

[Drawing 3] It is a block block diagram showing the internal configuration of the solid form 
semiconductor device of this invention, and the exchange with the exterior. 
[Drawing 4] It is the explanatory view of the concept which exchanges digital one ID by 
electromagnetic induction in the ink jet recording apparatus by the gestalt of operation of the 
2nd of this invention between the solid form semiconductor devices the body side of equipment, 
and in a tank. 

[Drawing 5] It is drawing showing the flow of operation which receives the information in a tank 
on a specific color using the exchange digital [ ID ] shown in drawing 4 . 

[Drawing 6] It is drawing for explaining the power generating principle of the energy generation 
means which is the component of the solid form semiconductor device of this invention. 
[Drawing 7] It is process drawing for explaining an example of the manufacture approach of the 
solid form semiconductor device of this invention. 

[Drawing 8] It is the typical sectional view cut so that it might travel through N-MOS circuit 
used for the solid form semiconductor device of this invention. 

[Drawing 9] It is drawing for explaining the conditions for holding the condition that the solid form 
semiconductor device manufactured by the approach shown by drawing 7 was stabilized in the 
liquid. 

[Drawing 10] It is drawing showing the flow chart in the solid form semiconductor device of a 
transmitting side in case the solid form semiconductor device and recording apparatus by the 
example of this invention perform two-way communication. 

[Drawing 1 1] It is drawing showing the flow chart in the recording apparatus of a receiving side in 
case the solid form semiconductor device and recording apparatus by the example of this 
invention perform two-way communication. 

[Drawing 12] It is drawing showing the example of a configuration of the ink tank which can apply 
the solid form semiconductor device of this invention. 

[Drawing 13] It is drawing showing the example of a configuration of the ink tank which can apply 
the solid form semiconductor device of this invention. 

[Drawing 14] It is drawing showing the example of a configuration of the ink tank which can apply 
the solid form semiconductor device of this invention. 

[Drawing 1 5] It is drawing showing the example of a configuration of the ink tank which can apply 
the solid form semiconductor device of this invention. 

[Drawing 16] It is the schematic diagram showing the example of a configuration of the ink jet 
recording device carrying the ink tank equipped with the solid form semiconductor device of this 
invention. 

[Drawing 17] It is drawing showing the ink residue detection equipment of a publication in JP.6- 
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[Drawing 18] It is drawing showing [ ****** / No. 2947245 ] the ink residue detection equipment 

of a publication. 

[Description of Notations] 

11,210 Solid form semiconductor device 

12 Electromagnetic Wave 

13 Power 

14 Energy Conversion [ Reception-cum-] Means 

15 Information Acquisition Means 

16 Decision Means 

17 Information Storage Means 

18 Means of Signal Transduction 

101 External Resonance Circuit 

102 Oscillator Circuit 

150 Communication Circuit 

151 Induction Coil 

152 Frequency Modulator 

201 Spherical Silicon 

202 Si02 Film 

203 Opening 

204 Cavernous Section 

205 SiN Film 

206 Cu Film 

207 Closure Member 
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http://www4.ipdljpo.gojp/cgi-bin/tran.web_cgi_eije 



2004/04/27 



4/8 



Ra 

I — WVn 



La 



M 




R 




101 102 ffl&WSk 



[Drawing 7] 



203 



205 SiNR 




C<0 




TDrawing 13] 



512 



516 2<to&¥*ttft7 



511 -f>**V* 




313 -TV* 



TDrawing 18] 



http://www4.ipdl jpo.gojp/cgi-bin/tran„web_cgLeije 



2004/04/27 



5/8 v 



&Stn 804 




801 -rv^»-Ky 7 y 



.803 -fV$ 



802 



[Drawing 5] 




aoi an* 



I 



D3h 



1 10 10 0 1 11 



3 





110 10 0 111 




F 
















[Drawing 8] 
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[Procedure amendment] 

[Filing Date] October 23, Heisei 14 (2002. 10.23) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] An energy conversion [ reception-cum-] means to receive the signal of an 
electromagnetic wave by non-contact from the exterior, and to transform the electromagnetic 
wave into power by electromagnetic induction, 

An information acquisition means by which external environmental information comes to hand, 
An information storage means to accumulate the information for comparing with the acquisition 
information by said information acquisition means, 

A decision means to compare the acquisition information by said information acquisition means 
with the information accumulated in said information storage means corresponding to this when 
the signal of the electromagnetic wave received with said energy conversion [ reception-cum-] 
means fulfills predetermined response conditions, and to judge the need for signal transduction, 
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When it is judged with said decision means that signal transduction is required, it has a signal 
transduction means to display or transmit the acquisition information by said information 
acquisition means to the exterior, 

Said information acquisition means, said information storage means, said decision means, and 
said means of signal transduction are a solid form semiconductor device which operates with the 
power changed with said energy conversion [ reception-cum-] means. 

[Claim 2] Said response conditions are a solid form semiconductor device according to claim 1 
which is an electromagnetic-induction frequency. 

[Claim 3] Said response conditions are a solid form semiconductor device according to claim 1 
which is a communications protocol. 

[Claim 4] Said means of signal transduction is a solid form semiconductor device according to 
claim 1 changed into the field, the light the form, the color, electric wave, or sound which is the 
energy for displaying the power changed by said energy conversion [ reception-cum-] means to 
said exterior, or transmitting information. 

[Claim 5] Said energy conversion [ reception-cum-] means is a solid form semiconductor device 
according to claim 1 which has the conductor coil and oscillator circuit which generate power by 
electromagnetic induction between external resonance circuits. 

[Claim 6] Said conductor coil is a solid form semiconductor device according to claim 5 currently 
formed so that it may coil around the outside surface of a solid form semiconductor device. 
[Claim 7] A solid form semiconductor device given in either of claims 1-6 which have the 
cavernous section for floating by the position in a liquid front face or liquid. 
[Claim 8] The solid form semiconductor device according to claim 7 which carries out the stable 
splash without rotating in the liquid with which the center of gravity of the solid form 
semiconductor device which floats in liquid locates and floats below the core of the component 
concerned. 

[Claim 9] The solid form semiconductor device according to claim 8 which always has the 
metacenter of a solid form semiconductor device in the upper part from the center of gravity of 
this solid form semiconductor device. 

[Claim 10] The ink tank by which at least one solid form semiconductor device of a publication 
was allotted to either of claims 1-9. 

[Claim 11] The ink tank according to claim 10 from which the response conditions of said solid 
form semiconductor device differ in the ink in a tank. 

[Claim 12] The ink tank according to claim 1 1 from which the response conditions of said solid 
form semiconductor device differ by the color of the ink in a tank. 

[Claim 13] The ink tank according to claim 11 from which the response conditions of said solid 
form semiconductor device differ with the color-material concentration of the ink in a tank. 
[Claim 14] The ink tank according to claim 1 1 from which the response conditions of said solid 
form semiconductor device differ by the physical properties of the ink in a tank. 
[Claim 15] The ink jet recording device which has the means of communications which can carry 
two or more ink tanks according to claim 11, and transmits and receives the solid form 
semiconductor device and electromagnetic wave in each ink tank. 

[Claim 16] Said means of communications is an ink jet recording device according to claim 15 

which has the resonance circuit which sends an electromagnetic wave. 

[Claim 17] It is the communication system using a solid form semiconductor device, 

Two or more liquid containers which allotted said solid form semiconductor device into each, 

A signal transduction means to transmit information to the. exterior when the oscillator circuit 

which has the conductor coil formed in said each solid form semiconductor device, an 

information acquisition means by which the information in said container comes to hand, a 

receiving means to receive a signal from the exterior, and predetermined response conditions are 

fulfilled, 

The external resonance circuit for being installed out of said two or more liquid containers, and 
generating power by electromagnetic induction between the oscillator circuits of said solid form 
semiconductor device, 

Communication system equipped with the external means of communications which performs 
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two-way communication with said receiving means and said means of signal transduction of said 
solid form semiconductor device. 

[Claim 18] Said response conditions are communication system according to claim 17 which 
changes with each containers. 

[Claim 19] Said response conditions are communication system according to claim 18 which is 
an electromagnetic-induction frequency. 

[Claim 20] Said response conditions are communication system according to claim 18 which is a 

communications protocol. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0021 

[Method of Amendment] Deletion 

[Procedure amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0022 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0022] Moreover, this invention can carry two or more above ink tanks, and is characterized by 
the ink jet recording device which has the means of communications which transmits and 
receives the solid form semiconductor device and electromagnetic wave in each ink tank. As for 
said means of communications, it is still more desirable to have the resonance circuit which 
sends an electromagnetic wave. 



[Translation done.] 
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SulEtitfgg«#a, ttlBNUft*. *i.fcltttrEflmea 
[0014] «rE(£:«F*#4: LTf±«H£R*flaH«»a 

[0015] tteflMtirofttttteftftftxiM'?-- 
«*#afc.t9agft£ftfc«a*, *&Ertttfc*tL-ci» 

lift * fc 1*^ * fc life* fc * fc tttf (c^^-T 5 
[0016] itnES«*^^^-*#l*aH:. fl-SB* 

[0017] :on*, ffiE*«#=^/wiicf«f^* 
[0018] »fc£E*> L< \m*omfe<D®LW. 

teUi^T, &£Lfcttlk*1-3 IX. £te 

[0019] Sfc. *»Wtt. ±E©«fc 34AfMMN* 
ft»^>*< i t> l oE^Hfc^f * 

[0 0 2 0] r MCAIMMMMMf^oiSflF* 

Afrttfctt. «fE4*»¥*tt**©fc«*##*:'* 
©feXiifettSSXtt J; otftisa 
#jgi l icE®©-^**^ 
[00 2 1 ] *fc. ±E©J:54<f>'**>' 

[0 0 2 2] ;:©«§£, *-f V**^rt©4flW-g 



(4) 

[0 0 2 3] tfc. 4tt»iMKHII*frfflH 
*fc©*fcELfc«*©K{*S«i, iuE*5£ftj&¥3| 

a*5 ± twtEfli $e»#a t -ca*i6iaflr«:tT 5 nail 
« #a t *m*.±miB*sx?- * t 

[0 0 24] r ©#-a-. WEJSarftfftt^SSfcjS: c 

So 

[0 0 2 5] $ 

KL<, SA^****©***:-'***, ttft(t# 

[0 0 2 6] fc*5, ^^*t© r^^-t^^j 
©flU8Ht©£j£Sr^1-. 

[0027] *&#«»»*© ULM&mwm+i © 
r£fr»j itt, =fctt. EMH1I 

[0028] *fc-Y v&wkmzm^btii 

[0029] mm) ±K© t J3 9 ©i^^«*»^ 

a. tfssa^a, *sj:vfl»«fi3t¥ft#i8iM-*. fi 
«i w*vfc#is-j-sttEfli#ii«#at*«$nfctff« 

$fi€ig©£-S>4 s fo5 fcWWrUfctfrftK. *i]|Sf#ai4A# 
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[0 0 3 0] i©J:5fcft»a»fe©*8«©«*#Bfr£ 
[0 0 3 1] iOiSiifrigJf***^*:^^ 

99*9ttiz.'>it< tt-oEtart-c, -otfiy 

ft if* !> 7A-*-f A-C^MBOflittf'f 5?* y heft 

[0 0 3 2] #lC±IEoac#»¥i»fl*T-***©W V 
9* V9 rtfc*iveiU2« tfc»fr, fi» LfcmSHfe© 

a^ttfcjta.iuf, ^v^y^ri: ©««#&& u 

[0 0 3 3] jcfefc, 4#»iN»#»-T-«r»^***fc 

t&©fcw©mig£^ m*)«s 

[0 0 3 4] *«iatt©»«fle3'( , /V/S:Sic#» 
¥tt*lt?«>*ftSK«# m Z «fc 5 l:«^t5 r t K 

[003 5] ;oS^ * : f-©**BK:tt3'f^*# 
ttitfetvo^© - ?, ^©=^^©^ v99 9*swk 

T-f * rt©^ >*©8s*ft if trtttu-f-s - fc t> 

[00 3 6] -t LT, 4ff»^WflK*^-tt v 
»*■?■©'*><&> J: 0 T«fc{Mtf 5 <£ 5 fc»j*£ivcnfi 



(5) 

*y*rt©E7Jftif£»g&<&ffi1-£ 
5. tol, *^K»*Lfc±E©*WaB 
©="T/^. ^©*ig|E]8©3>OMcatLT£5£Lfc 

[0 0 3 7] 

[JBHeffikoMft] SIT. *JMI©«fc©»»fcov* 
TE®$r#BBLTtftBJ-r5„ &&o>Jy? 9>9 

tKDWzHMti+ZiiOX-ttK, flil©^*#)^tci2UTffl 

[0038] {w,i<omy&mm) bii«*«m©0i 

©5?&©7&fl8 £ ± 5 -l" >• * = ■> HEfttK*Sr*i-«llS 

fcsftsffitt&fitfrt-a&fe©^ y* * 5 oo am 

>-^^^^ 500tU-Cl4y7.y^B, ^7^0, v-tf 
V9U, -<3it3-Y©4aS©fe©^>'^^«$JxT 

[0 0 3 9] 9 9*9 \Z\±Zi\?ti%.®8 i <fr 

tix^x* <<>9 9vt 5 o owctei-t^tifc-o-^v? 

*y hE»«fll6 0 0©a«ia»l 5 Otiiff^ggtft 

[0040] iiff ESS 1 5 0 f±Jl&Sc£S3tg 1 5 2 £f» 
30 ^n-f/H 5 l^bft5*ail]Kl 0 2KJ;oT^ -fV 
^^500 fwK:(7 fe*MtStfl*iHH*«^ 1 i ©ii 

li*jg|H]S§l 0 2©WfflR*KJ:5*lB-Cii«-e#*1ll 

Id, jiflcjgiMlflc*^ l l©*BtliH2l:*tJ:?t 

t \ziL#M*m&m* ±© =» ^ /w l ©## £ ft if 

« n?K*JSHtt*Sr*ftb*TV^5. iiff @K 1 5 0(4 
Ji)Kic^lll§ l 5 2 1 J; 9 ^Sfl^JH^m^^li-t- 5 r 

t &Ttimx> ztna <o am Lit^&\zm& 

fcilfl Srpltgi: LT^5. CTx.tfii{S[e]?S 1 5 0 \z 
Sir, ^©fff-t^L^TVfeW^^^rt©^©^ 
[0 04 1 ] ^fc, 4ftJK^i»{«R^l l(±!3|^3^/w 
so tit, ±IB© J: 5 ftiiftlHlK l 5 o ©*ig[°]?g 10 21: 
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JlH ! -rtKfP9ii4ih.fcigteSrie»-*-5fc»©m*ilt 

[00 4 2] ±.G.<D£5t£'(>9*J=yh1i&&1t'Q 
14. Mx.ffV7>fec^yntfl^t) t 9SrtT4 5 
IcfiltTiimiHlKl 5 o J:*). ->7y 

12-eiH5i:. v'TV^O? <Da>{ /H:*5 
i>timiii:J:9«Ai)««4U *©?il^f*l©lEl85r 

[004 3] Ea3tt4S-6r'i:fcE*ix54fr?K*»flE* 
^1 l©rt»»jfc#J:t«1>»i:©*9*!)*:*Lfc?'n 

[004 4] ^LW-M^W-m^ 1 1 14. !23l£EB 600 
rtcOald BBS 1 5 0^feiP>JxttfeSiSSl 2 ©{§•§■ 

a*/u*-«fc*a (^-T/ViBixfcSUglHlSS) 14 
IM-5flMIA**«i 5 iWr^ai 6 ttW#gffl#a 

1 5 & .fctmaea^ft 1 8 ttMm^m- 

miR-l l©*EkL<(4*Etti£lE^$*i.-O^E 

[004 5] *iJ8ff#a 1 6 14. aftjfct.*/!'*-^** 
» (=JW^«:«x.fc*lB0!S) 14#£«Lfc«a«l 
2KJ:oT*fiLTV^5»&H:«««l 2©(S-g-ftSlt 
AH, #aLftlM§£tt£»7Aftftv\, tLt, ««& 
1 2©«*trft»tXh.*i, »«A#¥«1 5Kl*^l 

I4\ ^fv^jSi. fv^fefl-jgg. ph, m&ttH) Sr 

a#$-&. r©A#ufc^y^rt»fli«ifl»«*a#a 

1 7lcEttUT*>5««4*JtKU A# Lfc* 1*3 
714. A*r«*v*rttt*«iJ**rt-5a 
I9t5.'::t, ffi$8t«#ai 7K^»Rjeur*> 

3*fF»ES-2<*fl»#ai 6©«Wrf4. 

ft L fc 5 L fc» IE * V * t ©flKff Srf? 5 £ fc 

[oo46] aaea^a 1 8 14, ym^m 1 6 ©^ 
i^^-tacftLT. *a~r MMHMras*. 

*.ts<<>? aaa* 2 7 ware * o * t $ *vfc*t 



e«ftH>f MEa»B© 
affiaai 5 0O*t4<, ttfcjfe, a, fe-^tftif© 

* 2 $ f f 1 M-ETF fc ft o fc fc flif $ IE 14^ 
■P. ^WOph***<»tLfci:tfctt*'«i6* 
6 ft if. «*»w«i:T-t©ea*ifeS:*iTtJ:v\ . 

[0 0 4 7] *»«fci*Uf, £fe©-fl'* 

10 CAMION!) i 9 SrtrJic 5 it 

[0 04 8] #feri04fl5»*»#*?-ttlE» 

©2pJ»W*»tt«A^«» iS^€jt#aftifSrSlb1- 

5 #S*sft < ft 9 . «i E£ft&tt*[ft£a*?T 5 t 
i-jsaafc-f^+fcif. ataa+WifwaSr-CfcoT 

tits, j^tiD&m&y T/v^-YAx-iEsiscffiji-rsr 

t*s^Ilg2:ft5. a?traflsS-ttS*:fc©Ba 
20 ^^^91-5,^© ttWBO SrE«i-5£.B*ft 

<ft£/Etf>. ^ro/J«iS^tftt). *vHBBfe*> 

[0049] (i2 <omm<omm) &ie. a©aa©a 
• ato^-cawi-*. &#a¥a*a?©s*«&tt:B 

SlC^Lfc^tPlfiStftoTVS^, iiftlcfcl-tSJ^ 
J:oTttWk:i3v»TJIiolllto»tt 
tl^)-SBD D Dlcl4lRl-^?rffl^.5. *»!6©»fr, £fe 

»i4«-fe*^-r-<T^ii:r*fo5) #fe(D^>-^pi 

IE * tt mffi $ H 5 * T- t A ft 5 r -f v 5 # /H D M 
DIE J; 9 gSeSU LT . aiSSrWTI-S *^Tfci-5 *»*?M 
[0 0 5 0] El 4 14. !Efi^E#ft{S!l<0i§{ilHlS& 1 5 0 

t &mt*mi*m* 1 1 ©wcm«it»»E j: 9 

fiB-fat, tfT^^;HD?rD3h (h|4D3^1 
40 6att*S%T?*)5'ri: 5. ) 4i"5t 

(KHI (a) ) . aaSRl 5 0l4r*vSr2 51fc f 1 1 

0 1 00 1 1 j '(RH (b) ) . rtlKSttSL 

fcmsmigsamE-fs mm u) ) „ ^^/ua 1 

* i aa©iEKa\ osrm^ot-t?). rti^afflaa 
1 5 o ie j; 9 nm&mv%tii-z> t <aa. (4) ) . * 
y?*v*ft©£tt^*ttiii?-i lttaau-c. a* 

1 i±©3W^L-caa©ajf?s:»5 (aa (e) > . 

mSr^^l H4=>>'^w-^lHl?g^T7 :f 'Cv ! ^^25S 

aatcaau (no (f) ) . f^^^^iuvh^D 

so 3hft#5Eim5 (WB(g)). 
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[005 1] rCtj/if-f^/HD©^*)!!?: 

9 9>9<Dfo®&ftO I D (w©*&£\ ^-^/HD 
©D3hii-5) SrS«i-5t. fflWEKS 1 5 Ottrfi 
Sr2il!gcE?iJ^->7 hu^^~!f (El^itT) T*£& 

5. £&(4{&J £ 14* 2 ttftEifU i |l"]Ji8j ©lESSiS A N D 
C i -efTfc 5. 1 1 

1-5. mSrft#»iMMWl^ 1 lrtOWW-Mkl 6lc 

[0 0 5 2] ZLXWft^Wil 6(4, A^Lfcl 6itfc 
©I D&tira"tf«"fSl 7l^»|Ht&$ttTl>*l 6it 
ftattSU I Dtlfc«1-5. Jfctfo&s-SLfc#&li I D© 

[0053] JL12© 4 5 l-tit $8^gftAn-5 i , H 3 t? 
* Lfc i 5 fc*iJB)f#a 1 6(4. r ©« £TtW$A 

-r*#»i sk-jitm i©JiHfi»tw$g-t'fcS'i' 

(fla.tf'f Sift, fett^C if) £ 

A#3«, r©A#Lfc*v*rttt««fcW«*«*Mk 
1 ZfcEttLT-feSlMfcSritftU A#Lfc*y*rt 
»***^»^e«1-*iW!iS*>5*»«:*y»f1-5. AMR 

es^ai 8(4, mm^wci eoHfciott**. 

[0 0 5 4] *Bm\z±ht£. &&<D4W 9V>?\Z.%: 

[0 0 5 5] Sfet*JKHtt. T^^HDtio 
T, v^^v^SrSSSULfc^lcit), JjU ©H 

■»©»«©*#■* 5 fc*#fc*< ©««|o^ S:tt5 

[0 0 5 6] 

[SHtffl] **W©4fr»*»fr* : f-*r'f « [fti] 

rt tElt1-5«*©#* U v&fcflfc jEfcB L < IK * 
B = k *Na * I a 
3-f^Lfc4t3fim*Vll. ^ [$c2] 

[0 06 2] 38 

V = -N (dB/d t } 
= — k N a N {d I a/d t } 
= -M (dla/dt) 
*B3fcBI4, ^^/KOiBifOilf^da, ★ [0 0 6 3] 

SrHi-fSt, ★ [f[3] 

B = /i a H ( 2 ) so 



12 

[0 0 5 7] *1\ **MOfir*JKiNt#3K^tjgffl «T 

111-S«^. ttttvy =vlwf^9ii4tv5lt«A^I9: 
t LT(4, (1) Si0 2 ^SiNlHt>M 
tLTf^t). -f ^^©pHSr^l-^-fe^lJ— 
(2) ^ + 77AfilS;tU ^^rtOEMCfcfc 
Wn1-«ff**v-#— (3) *t^x*A^*-K:« 
*U *m8b*«:*1-5 7* h^-f*- KtrflstJiMK- 

^ (4) *tffO*IB»S:ffl^t, *>^ft©7k#ft 

So 

[0 0 5 8] jfcfc, ^noAf|cXMIM»{MI7lcaA : "r 
tt*3BMoa:»JKi|£»#*^o*j«»*-c*)5fifll3||lE3i 

*>5. 

[0 0 5 9] HI 6 td*5^T, 41-g|S*jg[H]S§ 1 0 1 0)^4 

tit, fl-gB*g|s]& 1 0 lSrafCa-TA'L a fc*it I 
atriSEl-t, 9MI aJCtoT^igElSSl 0 2© = ^^ 
L«rJK«3t[B*5feC5. m I a *r«fc** 

5t3'f/V'LSrJI<«JfeBd^b1-5©-C, 

*{i*:*.*n'¥-«*¥«i: U-C©^ig@K 1025rlt 

ffiUlK 15 0 tfl-gB^fil""^ 10 1*, m^WoiftM® 
Rl 0 2©W«flK3-TA'Lt*^»©*fi|giSl 0 1 

[0 0 6 0] *RS^y .a VKlSttiKx^^-C 

tMMfct LTf^9ia^*«EI«Sl 0 2©^#fcN© = 
^^LSr»<a*B(4, ^SB*lllHl?S l 0 1 Oa-f/UL 

[00 6 1 ] 
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= U a N a I a r a 2/2 



/4 



(r a 
* 



2+ z 2) 3/2 
[0 0 6 5] 
1 



4*£, rrx, 

[0 0 6 4] (D^OtiS^V^^^ : MI4> * 

M= UN/j. a I a} J S B • d S 

= U„ar a 2 N a NS/2Mo (r a 2+ z 2) 3/2} 
4*5. Z.Z.X\ dolt *£©3SK*-C*>5. * [0 0 6 7] 

[0 0 6 6] ^LX. IfcRi/y a^fcfl^&^CIBiSle] [fc5] 

Z U) =R+ j UL- (l/o>C) } 
4*3*1. *»#«iafc©'fJ'fcr-*V* :Zalt ★ 1&6] 

[0 0 6 8] * 

Za (co) =Ra + jo)La - {o>2m 2 /Z (») } 
4*5. Jtt. »te«r*L-0*5. r ii-10 0 6 9] 

o^a#fi[§]|g^#a Otfttt: I tic 7] 

f) Lfc^pO'Tyt'-^'V^ : Z o(4, <r 

Zo (too) =Ra + jLao)0- (a> 0 2 M 2 /R) 
4*9, rcD#ig0Sg©ftt8cOg*l : ♦ lic8] 

[0 0 70] ♦ 

tan<f>= {j La too- U$ 2 M 2 /R) } /R 
4*5. * [0 0 7 2] 



© 



[00 7 1] -tLX, r©^a!*lg|H]SSC0#SJlRiC: 
f ott, * 

f o=l/2* (LC) 1/2 

X'#©b;h-5. 

[0 0 7 3] ±B©*3*BWM»&» HbR^ya^Kff 

Kl 0 l©JBft»S:fcfl:S*T. 0-fB#fitI]|&l 0 1© 

Kfctf*ivc<&. £E>bli. ^©(fcfBJt^aWfctt, 
^^<?a* (EP^x z<omt) fc-£4*uXI^5 0 
[00 74] fl-SB*aiEl8g 1 0 1 ©#aJl&$C 

fcnT^1"£r4T?, 3*tt->J> = 0 ii/USfJ&aisIgg 
10 2A^b©W^ (-T^t'-y^^) a*, JiB©S*g 

totjscx. »ki-5©-c, r©H«*tHW4«:«tM- 
zzkx. << is* ommw k& 

ft**, 

[0 0 7 5] LfctfSoX, ftft'S}) aVfcflsHiitf** 
HSStt, «*Sr38*S-e:5i-*/i'»?-***«4 LX© « 

**?>r. *©B«is]K4rt»#fiia»i©Hfli-c. * 

[0 0 7 6] *C. ^WWS******^©*!®* 
ftKo^XlftW-fS. H7tt. **W©Srflc»i|fc3|#* 

^©»3t*at©-w*ri)iMt5fc«>©iaBa"c*>o» # 

IgfclfcRv'y ^©t'L-SriiSEftEX'^LX^S. i 

fc. rrx-tt, JSMft^y = y©m<>«rt'6J:9T»fc* 

5*5i::ffe*U JLo, Sffl#rt»©±«*«SiPIK:U 

X, JEK. t©aW««r«*ttl»fc«»-f*««*ftS: ! 



[*9] 



0Jfc*tf5. 

[0 0 7 7] @7 (a) fc*i"«#{^y 3^t#U * 
©£*ffi±fcB7 (b) fc*i"J:5Kll!lBMt©S i 0 2 
«2 0 2fcfl*J*Uta. 17 (c) fc^l"* 5fcS i O 
2BI©-|BJKBBa 2 0 3$r»/fc1-5fcfts 7*hyy/ 
=>7-<7"n-fe;*£$^X, ^^--V?*-? 5. 

[00 78] -?rUX. IH7 (d) tcjjrf <fc SflP2 
0 3 £ >§ CX © K O Y\®m*m j/ ?• V 
«tt>, ±SB©v-y =>yg8#©*-&*U £ffiU2 0 4& 
»J«i-*. *©«> H7 (e) fcwi-J:3fc. LPCV 
D&trJBWC* WJfCft^SiStS i NK2 0 5 

[0 0 7 9] JEfc. 1217(f) lc^-r«fc5U:, 
VDfcfcffl^X, £#^lii*©±*B-tKCuS£2 0 6 
«rJ(?j*i-5. ^LX, 0 7 ( g ) Jw^-fJ:5lw, Jl*a© 

7* h !J y^7 7 -f 7°D-fe^Srffl^XC u!2 0 6S;/< 
#-=^U «fi0tt©-»-e*>5##»N©*«flc 

©MP 2 0 3 «r»Ji^tt* if ©itJt»» 2 0 7 Xg#\ 
«ffi{*l*ggB©2fBtt2 0 4S:ffiW«liCi-.5.. w©J:5 

[0080] roiStttMffloi**^** 

OSIslKSrffl^X^S. I2I8U:. N-MO S@l8S?rfi$Wf 
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[0 0 8 1 ] 0 8l;:J:*uf, P^ftros i g«4 o l 

#4 0 2fcP-Mo s.4 5 0W$h, PS^/Mi 
#4 0 3ICN-Mo s 4 5 lftffiJ&ZinX^Z,* P-M 
o s 4 5 oiUtfN-Mo s 4 5 1 fi, ^iveftffSg: 
^tsfl\v-U<DV-Y1tmM4 0 8$r^UT, 4 0 0 0* 
W^n-AWJbS 0 0 OfV^aM-AETFOJfSI-CVDft 
T?*§«Lfcp o 1 y-S i (Ci^-y- hK*M 1 5, *5 
J; tfNSfc 5 v Mi PS<D5Fttfe»A«r t V -*SS*£ 4 
05, KM>I«4 0 6^-Cfll^$^ -ttlfaP-M 
o s 4 5 0 k N— Mo s 4 5 1 {C«t 0C-Mo s n-^-y 

[0 0 8 2] S?-ie»)ffl©N-Mo s h?^** 3 0 

«4 1 2iiJ:tf'7 I - M28jU 1 3%Xffil$.£tlX\,^ 0 
[0 0 8 3] Sl^Igfj Y'y-i'^k LTN-Mo 

//mi&S. 0/imCDrtgR(Dlol± x y-7iK 

2x2 umXhZAK HKSfi, *©¥#d 5 $© h7>^ 
^^iOiffli45fc», ^l/2C2/imffe5, 

© 2 X 2 /x mCD 4 m m i: . f— V 4 1 3 ©t@#(D 4|im 

[0084] #^tF^I-H, 5 0 0 0*^'^l-D-i,W± 1 

ooo oW i\v-wxT<oW&<oy << —As K^bt-J; 9 
W^W4 5 3«$}1, m+ttmzhx^ 
5„ rro^-^K&lblfi, -/f grogfUf 4 1 4£ 

[0085] b^mmzft*.'^ mmumwiA 1 6 

&m 7 0 0 0 ^^ha-iOff $ |C C V D ft »C <fc 5 P S 
Stream ai'^ h*-^£?>LT, IS 1 <D%i 

^it^5Aim®4 1 7ic±9Ei®astTftfc>;h,T^ 

■5. *<0f£. 7°7X-7CVDffi^J;5S i0 2 ^<^l 
IHJ*fei^4 1 8 £ 1 0 0 0 0l7r*M-AW± 1 5 0 0 0* 

[008 6] ^ LT, ^^©SfMfc^-t^-W? 

[0087] ^fc, *M<Dft&mvzm}*mwmi-i: 
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ftmz&n-tztzMz, *mx\t. mmm<o±m^m 

[0 0 8 8] EI9-e^L-CV>5J:5»c:> m&wz*m<o 

3LWB*mWm*2 1 0£ffi&£*7t#-£\ 111 9 (a) 

(1) ^F=W<oai:W 

(2) #;>7<^ffl«i:»*©f1^li (S<kG£iI5*j!) 

[0 0 8 9] *LT, 09 (b) ©«fc5fc % fl-*) (C <fc !? 

^ft^^utx, i^^*ff^2 i oak «39-&V> 

fi*i:TM^i:^5<, 
[0 0 9 0] rrT% <&9^<D:fcf&£fc5i:£©fii: 

cof^ffl^ <i9 (b) ^<D-mm) m^tckzco 

&*)<Dtt%m (0 9 (b) <P©H>&I0 i:<D£,££^-lr 
k * i: S<D> i ©Sgg| h & * ir y ? 

20 [0 0 9 1] #0ij£O J: 5 fc, arfrflJiNM**^ 210© 

[0 0 9 2] 
[*1 o] 

T=Whsin6 =F hsinfl 
= pgVhsin9 (>0) 

tz.mft<o&mzvk. &#M!mwM*2 1 oroits* 

30 £p g i: UTV>5o 

[0 0 9 3] ^if, r©«7t^SriEIC-r?,fci6IC|i, 
h>0i:^5ri: 
[0 0 9 4] ^U, 09 (b) 
[0 0 9 5] 

[in] 

h= (I/V) -CG 

tot. 
40 [0096] 

1*12] 

(I/V) >CG 

kteZZbiiK iLfrB^mftmi- 2 l 0*5, ^ry^-pT* 

[0097] ro*o^»a(t*ta!toR*^afli*tt 
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[0 0 9 8] ::-C, f^LANv^rAlciS&^f 
©fcKfrttm-*. TSET-14, 4#»*MHHl«»bB 

14, **l^il«Kf f -^ID*BUTJ8 9. ^iltio 

[00 9 9] SH8illl©4*»^*fr*^-fcr±, -7>f 
flM. f-9 -^yV9>^Us T9/D 

• /^y y#n. T9 j y v'SU* ^7-%m 

[0 10 0] S««IOfi*» i M»#*ft?07P-flr 

KMC J; iBJIBKJeSrfTofca. £« 
•I07KU^*RSU x-*-©i£«£rtr5. SflrtK 
ft %-<Dffi£&&£. Lfc 9 , *>5VMi, J§£Lfc£fSfl0© 

[0101] SlHM©IE®^BT*W7n-^^- hSrlU 

i lKjjvr. :osflw?(4, 

i#©7 Kl^&flfc&Lfcfc, ^-f^fe^— 
ffHc, 1 6s<<< hSC/Dj/;? • ^-^*5?tBaiJl5<t 

[0102] St±oJ: 54Hii«oSciW»»HM«ll^ 

**tt*nU *AV9V=.y Y7» >9\z&fltm:m& 
[0 10 3] *«WOft#»*»IMl : f-traffl-C#6-f 

>t9y?<Dmi$.wi®i 2~mi sic^-r. 0121: 

^■f-T V9 9V9 5 0 1 14, ^V^SriR^LfcBljStt© 
-<y*«5 0 2«:«it5 0 3rtlCiajlU 6^5 0 3 |C 
16 lfc^5 0 4t?gn 5 0 2 a SrWtTJb't, -i 
y?jgffl/l ©<£■£«+ 5 0 5£=*.M£5 0 4ld5?f WUT 
^l^iCagji^-tirertX*, JFH^fM 's9*sx.y Y^y 
Y'^y9W&*ftt£b\>V>TihZ>. Z.<DXit£<<y9 
9V9 5 0 UMy?*5 0 2 rtfc*«W<04{«lMN* 
5 0 6 r £ <b„ 
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75 

[0 10 4] 4fc, Hll 3 fc^iM 1 * 5 1 1 

14, ^y^51 3£HXS§Lfcgft5 1 2<7M V^ft^D 
5 141c:, -<v^*EfMftStiftlt-cetmUEft«:ff4 
j'f^i?!? h^y K5 1 5SrSt#Wfcl>©T?fe5o 
z.<oZot£9-y9 5 i lrtc^y^ 5 l 3*lc;*35W© 

Srfrjf^if (Hit? 5 1 6 r. t 5, 

[0 10 5] Bll 4}d/T:-r-r>' : {'^>'^ 5 2 1 

14, 4>* 5 2 2*tt*1-3*^H**«>)lflft2:. 
Aff*£tttt5 2 3 *ftiRi-a*^a*ffi©||$2 3 
io t, ^>^ftTS»T'mi^£^2^^igii^-&2>Jia?S 
5 2 4i«r**.fcfc©-e*>5. JB2SfflJO>fV*«l6P 

5 2 5it)'i'y^«tS^i:, 82£ffiJ:9*ft# 
m 1 ^~A5 r £ l:fboT^ 1 g©-< y^ 5 2 2 

zmcm&ztiZo zox.5t£mj&<o9>9 5 2 \<o% 

1 Sfc^WWSCfrJB^**^ 5 2 6 5rI£L, 4V9 

[0 10 6] Ell 51-^^ V9 9"y9 5 3 1 

(4, -f V* frftft Lfc^MWW 5 3 2 L, 
^^^©fc&tcfc^S^:/*^.;, h^y K5 
20 3 3£Stttttfct>©-C*>5. ^©J: 5^«^©^y^ 5 
3 1 CfcV^Tt. W y9 9>9W\C*%W<D±mt*& 
frm* 5 3 4 £62 U -f > * 9 * 19 t 

Tt>«fcl>\ 

[0 10 7] *|gPJ©SzH*^¥«#*^?r«lifc 

^y^y^litJ^^-^y HE&l8EE©mfdc 
fll&mi 6 fctfll&lll-C^-t. Ull 6{c^$^5'Ty^v J 
hC«8116 0 0fc«ll*ixfc^y K*-h!> yv 5 

6 0 1 (4, fn*IE^©fc»lc-f V* £rP£ffl1-£?i£&Pi:!ii 

Ft, *©«#!tia^y KfcfMeS-hSKftiMM* 
so t5ai2-Bl5tf Lfc <t 5 <c«5t*> P> 4 5«icfe 
(O-i ^9 9 V9 i$:Wi-5t.©-efo5„ Sfc, =&fe©'f 
>- y # y ^ rt * *tfc St#^^3fflc*^ £ « 

««-ea«SrtT4 5ii«Hia (BlO»*150) 
fik3g*6 0 0rttKll**br^S. a«EK©^i-5* 

SlelSS (^m77£^5^^/V'=3r-©tt^ai) 1 0 l(4^r 

y -y^7lc--i/ K*-h y r^i 0 0#!S*S;hfc:tKt6 
T', ^y^rt©*T-©|gSlH]SS3 2©^m^=l'^Li: 
4 o -t y y t?filJ©^a#H[ggS 3 1 © a -T /V L a £ ^SR« 

[ 0 1 0 8 ] ~ y K#- M y v> 6 0 1 14, ID 1 6 (C^ 

-t-j;5ic, ratt*-^6Q2©iEa»iaeKji*iL-ceib 

77eji^f^6 0 3*5^^6 0 4£?>LT|HHE-t-5y-K 
y a-6 0 5©«MSf«6 0 6ld*tl,T&-g-t3* + 
y y5?6 0 7±t^«$tbT^5. IESb*-^ 6 0 2© 
Sb77iC«to-C--y K*-hy j/v6 0 ltf**y?2?6 
0 7 £l>£lC^-f K6 0 8»ZitioT^Wa*iJ;t;b©^ 

so (4, ^y k*- h y y^6 o i*»?>ptm$*ufc>fy^<e 
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5o *©$Elii£{m&#f&K4^T7*7^>'6 0 9± 
SM$*l57"y ^hftl&POi&tt $x.«6 1 0>4 X * 

10 10 9] j)-K^?!)a-605 (D-SS(Difi^»C 
14, 7* F*7"7 6 1 l*$«fctf6 1 2d*El£$*VO> 
5. 7* h*7°7 6 1 I*i4tf6 1 214, *tJyi>e 

0 7(0 W<— 6 0 7 a ©, 7* ^#7*7 6 1 1 *5 .fcT/6 

1 2<Dffii$.V<DfttE*VmLXmW) ; £-? 6 0 2 (DBS 

#*T*>3. 7°7-rV6 0 9<D-Jg<Dffl^tt, — y K 
h y -7-^6 0 I©efcffla©&3liaffi£|g5*-1r5'7* 
A#6 1 4Sr^i-5S»»W6 1 3*fflf*.bixTV^ 

1"5-1'>'^fii5I^S6 1 5&ffiz.btlX^5o 
*®3I#86 1 5 ICi (3 ^-y y7*»#6 1 4©MPgB4r 
K#— h y y5?6 0 1 ©KSIlEHS^fTbft 

[0 110] -f^^f MB««lt6 0 0fcl4*#S 
«H*6 1 9*«*.b*1.tV^. :0*fl*i#6 1 9fc 
(4^®lgB«-6 1 8*5, tttt*A. !J yS>6 

0 7 o»ft*fifc#urEA**ftfcl»^nBK:**»* 
tiTI^S. 6 1 8IC(4, ? y-^i/TV- K 
6 1 7#:&Dtttt£>*VC^5. ^ y-=V^7*U-K6 

1 7ttroiggtR*jf, te©*i»©4**n©* y-=y 
istis rsi iaa«f^fc *> fc o trs i * bmh-5 t » 

©W<— 6 2 0t>m*.1~>)riX&9> 1^-6 2 0(4, * 
y y'SQ 0 7 t#-&1-5*A6 2 io»ll:#ot# 
Ebb, K»*-*6 0 2'*»fcoett*tf^9s'^9I01ft 

h y yv?6 0 1 fcBM*feftfc«*^fc«*&tt#Lfc 
■0, W»Ufc#»«0»ftl|iiJ»«rS]ofc5i-S-fX^i? 

* v hmm®r®mnmmw;*fciM\zi8>tfbhxio'9. 

ID 1 5T'f4^£;h/0^j:V\, 
[Olll] laLftirtms-f^^y ME» 
6 0 0 miBOttlBfttt^tt^^tC 4 9 7° 7 

r>6 0 9±£r«Ri££ix37*!J v hfflSSPI-^LT, ^ 
5/ K*- hi) yi?6 0 1 #7*0 y bJB«P©£lifcfefc 

f»^yK*-hy^^6 0 1 ICSEibfS^^^ 
[0 112] 



£0 

«r**.-c^5*:ft» 4HR^-rtoj«IH««flMI^»4U 
e*©#fl©»IRV>4k\i w©fcft x /lll3l#ffi$&© 

^^©eatraspJKtr oz.t#x% 5. 
[0113] *fc, roj^ftftftt*****?*'; 

Jfcif S: y T/w^-f AT-^gliO^JxLfi-Y 7 MB® 

V 9 iB*fc#o TB#* »* 4 SMki-5 ^ * * rt ©abes 

[0 114] *to±E©£fr#¥3M***«:«»©>r y 

[0 115] a:fle»iN»«t*^*riM^**57t 
ft ©m**r*»«-C*l6i- 5 ©t?, 
»ofcft©«BH4r-f>'^#y^fc»fc*fc9, 

[0 116] fl|*.tf, *lSlH]IS©**flC3-f/i'SrScflc?K 

«t 0 .... ft&<D&m®® h (omxmmmm^ o 

[0 117] Z(Dm&, ffO^ICttS'f^tt 
; &©="f-'W©-i'^^'^^^^©^: 
tStt-'f v^^y^rt©^Jitf^y^©afl:> 'fv^S 

K 14 * © y y 9 9 > ^ © £< b I w JS C T 36 IS M ft ft C 

x-f y^ w i*3©>r ©^ft^fsr^ta-rs r. 1 1> 
[0118] tit. i*»iN»ft*^tt; js«piw»» 
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\y yt 9 yt ft<o<< y? wmmumtb. -iyy\^ 

[0ffi©ffi¥ftlftim 

[Ell] 1 oStciSl: J:5^ y^v^x •> 

[0 5] 14l;*Lfcf-f^HD© J ? ! !)S!t>^ 
0T?fcSo 

[0 6] ^MOSC*^^**^®*^*-?*^^' 
[0 7] ^WOScfrJK^ffSS^oSjt^feo-fll*: 

tftpji-5fc*©im0-cfc5o 
[0 8] #3sw©a#}Bi|*#fl**-fcttE-raN-Mo 

[09] 07 ■ca%-r*ft-c«a Ltzzm^mft^tf 

mW f Lfc *r«»i- 5 fc » ©&# & IftBJ 1" 5 

fc#©0-e£>5. 

[010] *«WO|ia«KJ:54#»iN»i*EJH^i:E 
ASH* TS*l6liifB SrtTfc 5 H*C, «'J©£#?f2 

[011] ^MwUlSWfciSi^^fls^tE 
ASH £ X'^*(S]ii«Srfr^ ?*&-&©, 
SW7n-ff- h4r^-t-0T-*>5. 
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[012] #«w©a#jis¥*#***affl-e*5'r:' 

* * ©«^ISr^1-0T?fc5. 

[013] #«91©fitt»^#**fraffl-e***r:' 

[014] *m<o$.tote*mm*imFirtZi<(y 

9#ytOtof$M*7F+WQlhZ>. 
[015] *B9]©St#J&¥*#l!l* £5gfflT*# 54 ^ 

* * V * ©«fi£#J£^1-0 T'fo 5o 

[016] #«01©£#$^***fr«*fc4i'*# 
y? ZmmtiJ i?= y ME«6BO«l*«!ltr*+ 

«B§0t?i>5. 

[017] ^¥6-1 4 3 6 0 l^\Z.%m,(T>yy^n. 
[018] #g&2 9 4 7 2 4 5 *fc.E#©'f 

11. 2 10 StfBIMNWttllT- 
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